The regulation of endogenous retinoic acid level through CYP26B1 is required for elevation of palatal shelves.
In previous studies, we investigated the effects of excess retinoic acid (RA) during palatogenesis by RA administration to pregnant mice. In the present study, we deleted Cyp26b1, one of the RA-degrading enzymes, to further study the effects of excess RA in the normal developing palate and to understand how endogenous levels of RA are regulated. Excess RA, due to the absence of Cyp26b1, targets cells in the bend region of the palatal shelves and inhibits their horizontal elevation, leading to cleft palate. An organ culture of Cyp26b1-/- palatal shelves after tongue removal did not rescue the impaired elevation of the palatal shelves. The expression of Fgf10, Bmp2, and Tbx1, important molecules in palatal development, was down-regulated. Cell proliferation was decreased in the bend region of palatal shelves. Tongue muscles were hypoplastic and/or missing in Cyp26b1-/- mice. We demonstrated that CYP26B1 is essential during palatogenesis. Excess RA due to the lack of Cyp26b1 suppresses the expression of key regulators of palate development in the bend region, resulting in a failure in the horizontal elevation of the palatal shelves. The regulation of RA signaling through CYP26B1 is also necessary for the development of tongue musculature and for tongue depression.